set a range of strategic goals, and fundholding and commissioning gave general practice the means to achieve these goals and more. These changes, together with the need to implement established research findings 7 and to use resources most effectively, 8 put into place a new philosophical framework for the strategic delivery of primary care.
If practices are to act within this framework they need some tools, and they need the skills to use them. Conventional clinical audit-looking at the care of cohorts of patients 1 2 -is useful, but increasingly it is being linked to significant event auditing in which insights from the care of individual patients are integrated into quality assurance. [9] [10] [11] [12] Health needs assessment 13 can then be used to put the results of audits into context and to help a practice prioritise. These priorities (each evaluated against the prevailing evidence and guidelines [14] [15] [16] ) form the basis of commissioning decisions which improve patient care.
Although this sounds straightforward, few practices have adopted this approach systematically. Often clinical audits are not linked to health needs assessment or commissioning and commissioning is not linked to evidence of need or effectiveness. This article illustrates how one practice linked the elements in the new framework to improve its care for one group of patients-those at risk of ischaemic heart disease.
The patient
The call came at 6 10 am on a mild Tuesday morning in October 1995. Margaret reported that her husband, Phil, had given a few deep sighing breaths and was now unconscious. It was only a little over a mile to their house, but by the time I had thrown on some clothes and driven there nearly 10 minutes must have elapsed. Phil had no pulse, was not breathing, and was cold. I attempted resuscitation for 40 minutes, by which time the ambulance had arrived and the electrocardiogram confirmed asystole. A postmortem examination confirmed ischaemic heart disease and an acute myocardial infarction. He was 52 years old.
The audit
For all general practitioners this will be a depressingly familiar story. Such deaths are common and are often greeted with fatalism and resignation. The approach of our practice, however, is to discuss significant clinical events, [9] [10] [11] [12] and I prepared Phil's case for discussion. He had attended our well man clinic in July 1985 when he was recorded as a former smoker who drank 20 units of alcohol a week; he had a blood pressure of 130/90 mm Hg and weighed 84 kg. He had a strong family history of ischaemic heart disease so his lipid concentrations were measured. His total fasting cholesterol concentration was 6.8 mmol/l and he was treated with diet alone. Regular monitoring over the next decade showed cholesterol concentrations fluctuating between 5.2 and 6.4 mmol/l.
During the winter of 1991-2 his diastolic pressure was 100 mm Hg or above on three recordings and essential hypertension was diagnosed. I started him on a diuretic and a year later changed the prescription to atenolol 100 mg daily. His control continued to be erratic, so in late 1993 I changed his prescription
Summary points
To make best use of resources practices have to use clinical audit, scientific evidence and guidelines, and analysis of cost effectiveness before commissioning new strategies of health care
Reports of these processes being integrated are rare This article describes how one practice attempted to use best practice to improve prevention of ischaemic heart disease A 30-fold increase in the prevalence of diagnosed hyperlipidaemia was accompanied by a large increase in use of lipid lowering drugs
The estimated cost of £20 000 per life saved needs to be considered against the costs and benefits of other interventions In the discussion my partners naturally focused on possibilities for prevention. His attendance at a well man clinic and detection of his family history of ischaemic heart disease were encouraging, as was the early detection and prompt management of his hypertension. However, his response to a low cholesterol diet had been poor. At that time our practice protocol was clear: Phil was not a candidate for lipid lowering drugs. Yet again we discussed our management of raised cholesterol concentrations and resolved to review the literature and consult local cardiologists.
I had worked my way through the hierarchy of treatment for hypertension set out in our practice protocol-diuretic, blocker, and then a combination of the two-but it had taken nearly two years to achieve satisfactory control. We discussed the balance between quickly moving up the therapeutic ladder against the need to allow patients to settle on each treatment, minimise treatment, avoid unnecessary side effects, and avoid sudden changes which may need reversing.
This led to a discussion of our ability to control hypertension adequately and of our effect on the problem of multiple risk factors. We agreed to consider the practice's programme for primary and secondary prevention of ischaemic heart disease-one key element in global health needs assessment.
The assessment
We used the practice's computer system, which has been shown to be acceptably accurate and complete, 17 to search for the recording of risk factors in our 4678 adult patients (aged 16 or over). This showed (table 1) 85% recording of blood pressure (89% in the important 30-64 age group) but low recording of family history (46%). Low recording of serum fasting cholesterol concentration (1.4%) reflected both low levels of screening-at that time we had only 13 patients with recorded hyperlipidaemia-and the fact that we had only just started entering cholesterol concentrations on to the computer. However, the finding that 5% of our patients aged 16 or over (9% of those aged 30-64) had a diastolic pressure above 90 mm Hg at their last reading illustrated the scale of the epidemic we (and other practices) faced.
We then questioned how effective we were at managing hypertension (table 2) . The 434 patients with essential hypertension represented 7.6% of the entire practice population of 5676 and 9.3% of the adult population. The computer files showed that 86% had had an annual review (the minimum requirement), suggesting that a seventh were either defaulting or we had not entered their review on the computer. We had set ourselves an exacting standard for control: all diastolic pressure readings should be under 90 mm Hg and systolic readings under 160 mm Hg. Just over two thirds of patients with hypertension had a last diastolic pressure under 90 mm Hg.
A quarter of patients with hypertension had a recorded family history of ischaemic heart disease and 21% were obese (table 2) . However, only 14% smoked-less than the 22% for the practice's adult population.
We then looked at the patients with ischaemic heart disease to assess our secondary prevention. Of the 299 (5.3% of whole practice population; 7.5% of those aged 30 and over) patients with ischaemic heart disease who were still alive, 19% smoked, 20% were obese, and 22% had a recorded family history of ischaemic heart disease.
The evidence
In 1996 we reviewed the literature on hyperlipidaemia and the cost effectiveness of its control, [18] [19] [20] [21] [22] [23] [24] [25] [26] which has subsequently been supplemented by further studies. [27] [28] [29] For our purposes, the most important publication was the meta-analysis by Rembold 26 (recently summarised 30 ), which showed that for primary prevention-as in Phil's case-we would need to give lipid lowering treatment to 69 people over five years to prevent one death from myocardial infarction or stroke. When trials of secondary prevention were considered the number needed to treat fell to 16. 26 Although its report was not available when we were making our decisions, the Standing Medical Advisory Committee has recently suggested that lipid lowering "statins" should be used only when the risk of a major coronary event exceeds 3% a year. 31 According to the Sheffield table (which ignores family history) that the committee published with its guidance, Phil did not even qualify for having his serum cholesterol concentration measured, and certainly not for treatment. However, our practice protocol used guidelines from other sources and included patients with a strong family history of ischaemic heart disease such as Phil. Recorded as smoking 60 (14) 85 (18) Body mass index >30 91 (21) 111 (23) Family history of ischaemic heart disease 110 (25) 195 (40) In the light of our research we decided on some improvements in care. The box sets out the targets. The most important elements in the strategy to meet the targets were increased use of computer templates (data entry screens tailored to the diagnosis) and a more aggressive approach to managing hyperlipidaemia.
The new approach to hyperlipidaemia is summarised in the box. This protocol targets screening at the high risk groups while trying to select those patients most likely to benefit from lipid lowering drugs. Subsequent publications 26 31 may make our approach look too conservative.
Commissioning
We had to estimate the costs of this programme and decide how, if at all, it was to be funded. The cost for fluvastatin 40 mg daily was about £15 per month and for fenofibrate micro 200 mg daily £25 per month. Taking a mean cost of about £20 per patient per month and using a highest estimate of 200 patients requiring lipid lowering treatment, we estimated drug costs to be £48 000 per year. We also estimated that we would require an extra 600 cholesterol tests at about £4 each, giving a further annual cost of £2400. Thus the total cost was £50 000.
Around 800 consultations a year would be required for screening and monitoring, many of which would be undertaken by nurses. In addition, we would have to take and enter an extra 250 blood pressure readings a year as well as recording full data on new patients and those reaching 16 years (about 2500 recordings).
We included the extra £50 000 in our fundholding budget planning for 1996-7 to come from existing and projected savings. This use of the fundholding budget was approved by North Nottinghamshire Health Authority. The practice staff agreed to shoulder the extra consultations and workload, which was a considerable commitment.
Improving care
A programme such as this cannot be implemented without consensus among doctors, nurses, and support staff. It requires information systems and an awareness of how commissioning works. This programme could have been instigated in a non-fundholding practice with a consensus on how to incorporate the costs within the notional prescribing budget, but fundholding made it easier.
Eighteen months after the new targets were introduced 81% of our adult patients (down from 85%) had had blood pressure recorded within the past five years and recording of smoking had improved to 90%, meeting our target (table 1). Recording of family history improved to 60%. The recording of body mass index improved slightly, accompanied by a worrying doubling in numbers of patients with an index over 30.
Although the number of patients with a diagnosis of hypertension increased by 49, we were disappointed that a smaller proportion had had a review recorded within the past 14 months (table 2) . This may reflect poor data entry, fewer reviews, or poor patient compliance. The figure of 58% with a recent serum creatinine concentration recorded suggests that staff are taking routine surveillance of hypertension more seriously. The proportion of patients with adequate level of control was stubbornly static, with two thirds still having a diastolic blood pressure under 90 mm Hg.
By March 1997, a total of 389 patients (227 men and 162 women) had a diagnosis of hyperlipidaemia recorded (a 30-fold rise). Of these, 107 (47%) men and Without ischaemic heart disease: < 3.5 3.5-7 > 7
With ischaemic heart disease: < 3.5 >3.5
Lifestyle and general dietary advice only Advice to stop smoking, reduce alcohol, and adopt low fat diet. Rembold's analysis suggests that this might lead to 11 lives saved over five years. 26 The overall cost to our drug and investigations budget over the five years is estimated at £223 200 (£20 per month for drugs and £8 for cholesterol tests each year), a projected cost per life saved of just over £20 000.
Discussion
This case study cannot be generalised. Not all practices have an equivalent commitment to proactive care, information systems, auditing significant events, and commissioning, and many do not have the financial flexibility that fundholding offers. Many would find the extra workload unacceptable or impractical. However, this account illustrates a philosophy that is compatible with the way that the health service is developing. It shows how one case can offer insight into quality of care that can lead to audit questions, quality programmes, and, hopefully, improved care. In fact under our new protocol Phil still would not have been offered lipid lowering drugs (unless he had survived his myocardial infarction). However, his case helped us to throw a spotlight on an important aspect of our care.
Any decision to change policy has major resource implications. The continuing rise in the prevalence of hypertension alongside the burgeoning numbers with hyperlipidaemia in our practice has implications for workload and prescribing budgets. We estimated a cost of £50 000 a year, which current experience suggests was reasonably accurate. The money came from practice savings, but we still have to ask whether it could be deployed by the practice to greater effect on quantity or quality of life.
When setting standards for care we had a shortage of objective comparative data. For example, we agreed to aim to have 80% of patients with hypertension with a last recorded diastolic pressure under 90 mm Hg on the basis of the practice's performance at that time and on the assumption that control can be improved. Our failure to improve the proportion with good control is disappointing but may reflect the fact that not all patients with hypertension can be well controlled. Comparative data from other sites would be welcome. Data aggregation schemes, such as the Collection of Health Data from General Practice, should improve our ability to compare our performances in future.
The epidemic of ischaemic heart disease and the prevalence of its risk factors explains why only the most determined practices can get to grips with an integrated approach. If the long term benefits of a primary care intervention programme-as measured by deaths and functional status-are to be shown convincingly we will need data from many sites; in the meantime practices are individually struggling to address some remedial risk factors while, for example, the rate of obesity in the population escalates.
The challenge for primary care is to maximise its use of opportunities for improving quality. One model for this process is illustrated here. Using significant events to give context and emotional relevance to raw statistics can help to motivate change. The process of assessing progress (we audit the variables every three months) provides continual reinforcement and encouragement. Even with the benefit of hindsight, Phil's death was probably not preventable. Nevertheless we need to look at the population as a whole and work with our patients to reduce their risks.
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